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DESCRIPTIQN 
Remote control stystem 

The invention lelates to a remote control system, to a receiver, to a transmitter, and to a 
method. 

Examples of such remote control systems are car control systems, door control systems, 
consumer product control systems like wireless mouse systems, wireless keyboard 
systems, set top box systems, remote control systems for audio/video reproducers ete. 

A prior art remote control system is known fiom WO 92/04779, which discloses in its 
Figure 1 a receiver and in its Figure 3 a transmitter. Both the receiver and the 
transmitter each comprise a ceramic resonator for estabHshing a firequency reference to 
realise increased frequency stability and receiver sensitivity. 

The known remote control system is disadvantageous, inter alia, due to the remote 
control system with ceramic resonators being relatively cosfly. 

It is an object of the invention, inter alia, of providing a relatively low cost remote 
control system. 

Furthers objects of the invention are, inter alia, providing a receiver for a relatively low 
cost remote contix>l system, a tiansmitter for a relatively low cost remote control 
system, and a metiiod for use in combination wifli a relatively low cost remote conti»l 
system. 

The remote control system according to the invention comprises a transmitter and a 
receiver, which transmitter comprises 

- a ti-ansmitter oscillating-amplifying circuit comprising a surfece-acoustic-wave- 
resonator; and 

- a tiansnnfler antenna co»Q)led to tiie transmitter osciUating-an?)Ufyingd^ 
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and which receiver comprises 

- a receiver antenna coupled to a receiver amplifying circuit and to a first 

inductor; 

- a receiver oscillatmg-filtering circuit coupled to the receiver amplifying ciicuit 
5 and comprising a second inductor; and 

- a receiver anq)lifying-shJ5>ing circuit caapled to the receiver oscillating-filtering 

circuit via a receiver filtraing circuit 
with at least one of these inductors bemg variable for aligning the receiver. 

10 By providing the transmitter witii a surfece-acoustic-wave-resonator and by making the 
receiver alignable by introducing at least one variable inductor or coil at least either 
coupled to the recdver antenna or in the receiver oscillating-filtering circuit, ceramic 
resonators are avoided and tiie remote control system has become relatively low cost 
Due to the presence of the surfiace-acoustic-wave-resonator in tiie transmitter, which 
15 surfece-acoustic-wave-resonator is more accurate and a Uttle more expensive than a 

variable inductor, in the receiver one or two variable inductors are sufficient to aHgn the 
recover with respect to the transmitter. Due to flie transmitter usually being a hand-held 
device, tiie surfece-acoustic-wave-resonator offers more stability to reduce the 
susceptibility to ejctemal effects resulting firom a user's hand, moisture etc. 

A first embodiment of flie remote control system according to the invention is defined 
by claim 2. By providing Hie receiver oscillating-filtering circuit with a single 
transistor, the first c^adtor, the second c^acitor and the second inductor, a kind of 
"filtering" oscillator has been created. The single tiansistor operating as a common base 
25 an?>lifier is in feet a "weakened" oscillator with a filtering function, and is toned by the 
first c^acitor, tiie second c^acitor and tiie second inductor. Instead of creating a prior 
art well defined oscillator at for example 433.92 Mhz witii a 3 dB bandwidfli offer 
example 0.1 MHz, flie "weakened" oscillator according to tiie invention has a 3 dB 
bandwidtii of for example 1 or 10 Mhz, and drifts up to for example 1 or 10 Mhz can 
30 now be handled. 
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A second embodiment of the remote control system according to the invention is 
defined by claim 3 . By coupling the first inductor to a third c^tor in parallel and by 
coupling the second inductor to a fourth c^acitor in parallel, both inductors fiwm part 
of a LC circuit defined by a resonance frequency and a quaHty fector etc. 

A third embodiment of the remote control system according to the invention is defined 
by claim 4. By coi^ling the second inductor to the receiver ripple rejecting circuit in 
the form of an active low-pass filter, ripple noise is regecled, which improves the 
operation of flie receiver oscillatmg-filtering circuit and the receiver mxp]ifyine circuit. 
Compared to choices, the receiver ripple rejecting circuit is less costly. The first 
reference tenmnal for example corresponds with ground, and the second reference 
terminal for example corresponds with a voltage supply terminal of a voltage supply 
which is fijrther coupled to ground. 

A fourth embodiment of the remote control system according to the invention is defined 
by claim 5. By providmg the receiver amplifying circuit or low noise amplifier with the 
cascade design comprising the third and the fourth transistor, a total current 
consumption for the entire receiver below 1 mA has advantageously became possible 
(resulting in the receiver having a low power consumption), and eipeiisive chokes are 
avoided. 

A fiflh embodiment of the remote control system according to the invention is defined 
by claim 6. The receiver filtering drcuit or passive low-pass filter removes hi^er 
firequency components from the data coming fiom the receiver osciUating-filtering 
circuit for hnproving the operation of the receiver amplifying-sh^ing circuit 

A sixth embodiment of the remote control system according to the invention is defined 
by claim 7. By providing the receiver amplifying-shapiiig circuit or low noise amplifier 

and pulse shaper with the four transistors, a low cost receiver amplifying-sh^ing 
circuit has been created, and a total current consumption for the entire receiver below 1 
mA has advantageously become possible (resulting in the receiver having a low power 
consumption). 
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A seventh embodiment of the remote control system according to the invention is 
defined by claim 8. By providing the transmitter oscillating-amplifying circuit with a 
single power transistor coupled to the surface-acoustic-wave-resonator and operating as 

5 a Colpitis oscillator, the transmitter is stable and still relatively low cost The fourth 
inductor removes higher fi«quency conq)anen1s firan the data coming firom a 
transmitter data input, and the fifth inductor provides a "choking" effect without 
introducing an expensive choke. Tbis transmitter comprises a low number of 
components and can be operated at low voltages like for example 1.2 Volt and does not 

10 consume power during the absence of data to be transmitted. 

An eighth embodiment of the remote control system according to the invention is 
defined by claim 9. By making the remote control system ceramic-resonatorless and the 
receiver surfece-acoustic-wave-resonatorless, the remote control system according to 
15 the invention is relatively low cost and relatively well performing 

A ninth embodiment of the remote control system according to the invention is defined 
by claim 10. Printed antennas are used for shorter ranges like up to 10 or 15 meters, and 
non-printed antennas are used for longer ranges like 10 or 1 5 meters and more. A non- 
20 printed antenna for example comprises a physical wire or a heUcal antenna. 

A tenth embodiment of the remote control system according to the invention is defined 
by claim 1 1 , The transmitter is adapted to perform an ampUtude shift keying 
modulation and the receiver is adapted to perform an amplitude shift keying 
25 demodulation, to beep the remote control system relatively low cost. 

Embodiments of ibe transmitter according to the invention and of the receiver 
according to Ifae invention and of the method according to the invention correspond 
with Ihe corresponding embodiments of the remote control system according to the 
30 invention. 
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The invention is based upon an insight, inter alia, that ceramic resonators are to be 
avoided, and is based upon a basic idea, inter aUa, that one or two variable inductors in 
the receiver and a sur&ce-acoustic-wave-resonator in the transmitter are sufBcient to 
realise a relatively low cost and relatively well perfi)rming remote control system. 

The invention solves the problem, inter alia, of providing a relatively low cost remote 
control system, and is advantageous, inter alia, in that the remote control system 
according to the invention is relatively low cost and relatively well performing 
(optimised performance versus costs). 

These and other aspects of the invention will be apparent fiom and elucidated with - 
reference to the embodiments(s) desaibed hereinafter. 

In the drawings: 

Fig. 1 shows in block diagram form a transmitter according to the invention; 

Fig. 2 shows in block diagram form a receiver according to the invention; 

Fig, 3 shows in block diagram form a transmitter input circuit of the transmitter 
according to the invention; 

Fig. 4 shows in block diagram form a transmitter oscillating-amplifying circuit of the 
transmitter according to the invention; 

Fig. 5 shows in block diagram form a receiver matching network of the receiver 
according to tiie invention; 

Fig. 6 shows in block diagram form a receiver amplifying circuit of the receiver 
accarding to the invention; 



Fig. 7 shows in block diagram form a receiver oscillating-filtering circuit of the 
receiver according to the invention; 
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Fig. 8 shows in block diagram fom a receiver iq)ple rejecting circuit of the receiver 
according to the invention; 

5 Fig. 9 diows in block diagram form a receiver filtering circuit of the receiver 
according to the invention; and 

Fig. 10 shows in block diagram firan a receiver anqilifying-sh^ing circuit of the 
receiver according to the invention. 

10 

The transmitter 1 according to the invention shown in Fig. 1 comprises a transmitter 
input circuit 1 1 coupled to a transmitter oscillating-ampUfying circuit 12 which is 
further coupled to a transmitter antenna 13. 

15 The receiver 2 according to the invention shown in Fig. 2 comprises a receiver antemia 
21 coTq>led to a receiver ampHifying circuit 23 or low noise anq)lifier via a receiver 
matching network 22 and conqwises a receiver oscillating-filtering circuit 24 caapied to 
the receiver amplifying drcuit 23 and conqwises a receiver amplifying-sh^ing cncuit 
27 coupled to the receiver oscillating-filtering drcuit 24 via a receiver filtering circuit 

20 26 and comprises a receiver ripple rejecting circuit 25 coupled to the receiver 
anq)lifying circuit 23 and to the receiver oscillating-filtering circuit 24. 

The transmitter ii^ut circuit 11 shown in Fig. 3 conqjrises a transmitter data input 31 
for receiving data to be transmitted and coiq)led to a first reference terminal or ground 

25 via a serial circuit of an inductor 32 (coil) and a capacitor 34 and comprises a resistor 
33 coupled to a common point of this serial circuit. The inductor 32 removes hi^er 
ftequency components fi-om the data coming from the transmitter data input Inductor 
32 for example has a value between 1 jiH and 10 pH. Capacitor 34 for example has a 
value between 10 pF and 100 pF, and resistor 33 for example has a value between 10 

30 kOhm and 100 kOhm. 
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The transmitter oscillatiiig-ainplifyiiig circuit 12 shown in Fig. 4 comprises a single 
power transistor 46 (npn) of which transistor 46 a control electrode (basis) is coupled to 
a surfece-acoustic-wave-TesonatQr 42 via a c^acitor 41 and to the transmitter input 
circuit 1 1 and of which transistor 46 a first main electrode (emitter) is coupled to the 

5 first reference terminal or ground via a serial circuit of a resistor 47 and an inductor 48 
(coil) and of which transistor 46 a second main electrode (collector) is coupled to the 
transmitter antenna 13. The control electrode of transistor 46 is further coupled to 
ground via a resistor 43 and via a serial circuit of two capacitors 44,45, with a common 
point of this serial circuit being coupled to the first main electrode of transistor 46. 

10 Surfece-acoustic-wave-resonator 42 is further coupled to ground- Transmitter antenna 
13 is further coupled to a voltage source not shown and to ground via one or more 
capacitors not shown. By providing the transmitter oscillating-amplifying circuit 12 
with a single power Hansistar 46 coupled to the surfece-acoustic-wave-resonalor 42 and 
operating as a Ck>lpitts oscillator, ihe transmitter 1 is stable and stiU relatively low cost 

15 The inductor 48 provides a "choking" effect without introducing an eiqiensive choke. 
This transmitter 1 comprises a low number of con?K)nents and can be operated at low 
voltages like for &cample 1 .2 Volt and does not consume power during the absence of 
data to be transmitted. Inductor 48 for example has a value between 1 jiH and 10 pH. 
Capacitors 44,45 each for exan^le have a value between 1 pF and 10 pF, and capacitor 

20 41 for example has a value between 10 pF aad 100 pF. Resistor 47 for example has a 
value between 100 Ohm and IkOhm, and resistor 43 for example has a value between 
10 kOhm and 100 kOhm. 

The receiver matohing network 22 shown in Fig. 5 comprises apaiaUel circuit of a 
25 capacitor 53 and an inductor 54 (variable coil) coupled to ground and to a common 

point of a serial circuit of two capacitors 51,52 which are fiirther coiq)led to Ihe receiver 
antenna 21 and to the receiver ampUfying circuit 23. C^adtors 51,52 for example each 
have a value between 0;1 pF and 2 pF, and capacitor 53 for example has a value 
between 1 pF and 10 pF. By varying inductor 54, the receiver 2 can be aKgned with 
30 respect to the transmitter 1. 
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The receiver amplifying circuit 23 shown in Fig. 6 comprises two transistors 66,67 
(npn) in cascade design, with a &st main electrode (emitter) of the transistor 67 being 
coupled to the first reference terminal or ground via a parallel circuit of a resistor 68 
and a capacitor 69, with a second main electrode (collector) of the transistor 67 being 
5 coupled to a first main electrode (emitter) of the transistor 66, with a second main 
electrode (collector) of the transistor 66 being coupled to the receiver rq>ple rejecting 
circuit 25 via a resistor 65 and to the receiver oscillating-filtering circuit 24 via a 
coupling capacitor 70, and with a control electrode (basis) of the transistor 67 being 
coupled to the receiver matching network 22. The control electrode of transistor 66 is 
10 coupled to the receiver ripple rejecting circuit 25 via a resistor 62 and to ground via a 
capacitor 61 and to a resistor 63 which is further coupled to the control electrode of the 
transistor 67 and to ground via a resistor 64 for biasing both transistors 66,67. By 
providing the receiver ajtrqjlifying circuit 23 or low noise aniplifier wiHx the cascade 
design comprising the transistors 66,67, a total current consumption for the entire 
15 receiver 2 below 1 mA has advantageously become possible. This results in the receiver 
2 havmg a low power consuiDption. Thereto, resistors 62,63,64 each for exanq>le have a 
value between 20 fcOhm and 200 kOhm, and resistors 65,68 each for example have a 
value between 1 kOhm and 10 kOhm. 

20 The receiver oscillating-filtering circuit 24 shown in Fig. 7 comprises a single transistor 
74 (npn) of which transistor 74 a first main electrode (emitter) is coiq)led to the receiver 
filtering circuit 26 and to a capacitor 76 and to a side of a capacitor 77 and of which 
transistor 74 a second main electrode (collector) is coupled to the receiver anq)lifying 
circuit 23 and to an other side of the capacitor 77 and to a side of a parallel circuit of an 

25 inductor 79 (variable coil) and a capacitor 78. An other side of this parallel circuit is 
coupled to ground via a capacitor 81 and to the receiver ripple rejecting ckcuit 25 via a 
resistor 80. A control electrode (basis) of transistor 74 is coupled to ground via a 
resistor 73 and via a capacitor 71 and is coupled to the receiver ripple rejecting circuit 
25 via a resistor 72 for biasing the transistor 74. The coupling to the receiver ripple 
30 rejecting circuit 25 is fiirlher coupled to ground via a cs^acitor 75 for fillsring higher 
fi:equencies. By providmg the receiver oscillating-filtering circuit 24 with a single 
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transistor 74, the capacitors 76,77 and the inductor 79, a land of "jBltering" oscillator 
has been created. The single transistor 74 operating as a common base anipMer is in 
feet a "weakened" oscillator with a fOtering function, and is tuned by the c^acitois 
76,77 and tiie inductor 79. Instead of creating a prior art well defined oscillator at for 
5 exanaple 433.92 Mhz wifb a 3 dB bandwidth of for example 0. 1 MHz, the "weakened" 
osdllator according to the invention has a 3 dB bandwidth of for example 1 or 10 Mhz, 
and drifts up to for example 1 or 10 Mhz can now be handled. Thereto, capacitors 76,77 
each for example have a value between 1 pF and 10 pF. Resistors 72,73 each for 
exanq)le have a value between 20 kOhm and 200 kOhm, and resistor 80 for example 
10 has a value between 1 kOhm and 10 kOhm. Capacitor 78 for example has a vahie 

between 0.2 pF and 2 pF, and capacitor 81 for example has a value between 10 pF and 
200 pF . By varying inductor 79, the receiver 2 can be aHgned with respect to the 
transmitter!. 

15 The receiver ripple rejecting circuit 25 shown in Fig. 8 con^wises a transistor 94 (npn) 
of which transistor 94 a first main electrode (emitter) is coupled to the receiver 
osdllating-filtering drcuit 24 and to a first reference terminal or ground via a c^acitor 
95 and of which transistor 94 a second main electrode (collector) is coupled to a second 
reference terminal 91 and of which transistor 94 acontrol electrode (basis) is coupled to 
20 ground via a capacitor 93 and to the second reference terminal 91 via a resistor 92. The 
second reference terminal 91 for example corresponds with a voltage supply terminal of 
a voltage supply not shown which is further coupled to ground. By using the receiver 
ripple rejecting circuit 25 in the form of an active low-pass filter, ripple noise is 
rejected, which improves the operation of the receiver oscillating-filtering circuit 24 
and the receiver amplifying circuit 23. Resistor 92 for example has a value between 10 
kOhm and 1 00 kOhm, and c^tacitor 93 for example has a value between 2 nF and 20 
nF and c^acitor 95 for example has a value between 0.2 nF and 5 nF. 

The receiver filtering circuit 26 shown in Fig. 9 comprises an inductor 101 (coil) 
coupled to the receiver oscillating-filtering circuit 24 and further coupled to ground via 
a parallel circuit of a resistor 102 and a c^acitor 103 and to a side of a resistor 104 of 



-10- 



PHDE030243 EPP 



which resistor 104 an other side is coupled to ground via a capacitor 105 and to the 
receiver amplifying-sh^ing circuit 27 via a capacitor 106. The receiver filtering circuit 
26 or passive low-pass filter r^oves higher flrequency coinponents fix>m the data 
coming fiom the receiver oscillating-filtering circuit 24 for in^roving the operation of 
5 the receiver amplifying-shaping circuit 27. Thereto, inductor 101 for example has a 
value between 100 nH and 1 pH, and cjqpacitor 103 for example has a value between 10 
pF and 100 pF, and reastor 102 for exan^le has a value between 1 kOhm and 20 
kOhm, and resistor 104 for example has a value between 10 kOhm and 100 kObm, and 
capacitor 105 for example has a value betwe^ 0.1 nF and 5 nF. 

10 

The receiver an^lifying-shaping circuit 27 shown in Fig 10 comprises four transistors 
114 (ppa% 117 (pap), 118 (pnp) and 123 (npn), with a control electrode (basis) of the 
transistor 1 14 being coupled to the receiver filtering circuit 26 and with a second main 
electrode (collector) of the transistor 1 14 being coupled to the second reference 

15 terminal 91 via a resistor 113 and to a control electrode (basis) of Ihe transistor 1 17 via 
a resistor 1 15 and to a control electrode (basis) of the transistor 1 18 via a resistor 120, 
and with a second main electrode (collector) of the transistor 118 being coupled to a 
control electrode (basis) of the transistor 123 and to Uie first reference terminal or 
ground via a resistor 1 19, and wifli a second main electrode (collector) of the transistor 

20 123 constituting a data output 124 of the receiver 2 and bemg coupled to flie second 
reference terminal 91 via a resistor 122. The second main electrode of the transistor 114 
is forther coupled via a resistor 11 1 to the control electrode of tihie transistor 114, which 
control electrode is coupled to ground via a resistor 1 12 for biasing transistor 1 14. First 
main electrodes (emitters) of transistors 117,118 are coupled to each other and to the 

25 second reference terminal 91 via a resistra: 1 16 for biasing both transistors 1 17,1 1 8, and 
a second main electrode (collector) of transistor 1 17 is coupled to ground. The control 
electrode of transistor 1 18 is fimher coiq>led to ground via a c^)acitor 121 . By 
providing the receiver amplifying-sh^iog circuit 27 or low noise amplifier and pulse 
shaper with the four transistors 114,117,118,123, alow costreceiveranq?lifying- 
30 shaping circuit 27 has been created, and a total current consumption for the entire 

receiver 2 below 1 mA has advantageously become possible (resulting in the receivw 2 
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having a low power consumption). Thereto, resistors 111,112 each for example have a 
value between 1 Mohm and 10 IVfohm, and resistors 1 13,1 15,1 16,1 19,120 and 122 each 
fijr Gwxsple have a value between 10 kOhm and 200 kOhm. 

The remote control system is ceramic-resonatorless and the receiver 2 is surfece- 
acoustic-wave-resonatorless, resulting in the remote control system according to the 
invention being relatively low cost and relatively well performing. Printed antennas are 
used for shorter ranges like up to 10 or 15 meters, and non-printed aotennas are used for 
longer ranges like 10 or 15 meters and more. The transmitter 1 is adapted to perfonn an 
amplitude shift keying modulation and the receiver 2 is ad^ted to perfonn an 
ampHtude shift keying demodulation, to keep the remote control system relatively low 
cost. 

The ejipression "fio^ in for example 'for A" and "for B" does not exchjde tiiat other 
functions "for C" are performed as well, simultaneously or not. The expressions "X 
coupled to and «a coiq)ling between X and Y" and "coupling/coiq)les X and Y" etc. 
do not exclude that an element Z is m between X and Y. The expressions «P comprises 
Q" and "P conqwising Q" etc. do not exclude that an element R is comprised/included 
as well. Oflier transistors and turned main electrodes can be used without departing 
from the scope of this invention. 



It should be noted tiiat the above-mentioned embodiments illustrate ra&er flian limit flie 
invention, and tiiat tiiose skilled in tiie art will be able to design many alternative 
embodiments witiiout departing from the scope of tiie q>pended claims. In flie claims, 
any reference signs placed between parentheses shall not be constraed as limiting tiie 
claim. Use of flie verb "to conqwise" and its conjugations does not exclude the presence 
of elements or steps other tiian those stated in a claim. The article "a" or "an" preceding 
an element does not exclude flie presence of a plurality of such elements. The mere feet 
fliat certain measures are recited in mutually different dependent claims does not 
indicate that a combination of these measures cannot be used to advantage. 
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The invention is based upon an insight, inter aHa, that ceramic resonators are to be 
avoided, and is based upon a basic idea, inter alia, that one or two variable inductors in 
the receiver and a surfece-acoustic-wave-resonator in the transmitter are sufficient to 
realise a relatively low cost and relatively well performing remote control system. 

The invention solves the problem, inter alia, of providing a relatively low cost remote 
control system, and is advantageous, inter alia, in that the remote control system 
according to the invention is relatively low cost and relatively well performing 
(optimised performance versus costs). 
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CLAIMS 



1 . A remote control system con^msing a transmitter (1) and a receiver (2), y/bich 
transmitter (1) comprises 

- a transmitter oscillating-amplifying circuit (12) comprising a suifiice-acoustic- 
wave-resonator (42); and 

- a transmitter antenna (1 3) coupled to the transmitter osciIlating-anq>lifying 
circuit (12); 

and which receiver (2) comprises 

- a receiver antenna (21) coupled to a receiver amplifying circuit (23) and to a 
&st inductor (54); 

- a receiver oscillating-fatering circuit (24) coupled to the receiver ampUfying 
circuit (23) and coir^jrising a second inductor (79); and 

- a receiver amplifying-sh^ing circuit (27) coupled to the receiver osciDating- 
filtering circuit (24) via a receiver jBltering circuit (26); 

with at least one of these inductors (54,79) being variable for aHgning the receiver (2). 

2. A remote contiol sfystem as defined in claim 1, wherein the receiver oscillating- 
filtering circuit (24) comprises a first transistor (74) of which first transistor (74) a first 
main electrode is coupled to the receiver filtering circuit (26) and to a first capacitor 
(76) and to a side of a second capacitor (77) and of which first transistor (74) a second 
main electrode is coxipled to the receiver ampUfying ckcuit (23) and to an other side of 
the second capacitor (77) and to the second mductor (79). 
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3. A remote control system as defined in claim 2, wherein the first inductor (54) is 
coupled to a third capacitor (53) m parallel and the second inductor (79) is coupled to a 
fourth c^acitor (78) in parallel. 

5 4. A remote control system as defined in claim 3, wherein the second mductor (79) is 
further coupled to a receiver ripple rejecting circuit (25) con:q)rising a second transistor 

(94) of which second transistor (94) a first main electrode is coiq)led to the second 
inductor (79) via a first resistor (80) and to a first reference tetmmal via a fifth cj^acitor 

(95) and of which second transistor (94) a second main electrode is coupled to a second 
10 reference terminal (91) and of which second transistor (94) a control electrode is 

coupled to a sixth c^adtor (93) and to the second reference tenninal (91) via a second 
resistor (92). 

5. A remote control system as defined in claim 4, wherein the receiver amplifying 
15 circuit (23) comprises a tUrd (67) and a fourth (66) transistor, with a first mam 

electrode of the third transistor (67) hemg coi5)led to the first reference terminal via a 
parallel circuit of a third resistor (68) and a seventh capacitor (69), with a second main 
electrode of the third transistor (67) hemg coi5>led to a first mam electrode of the fourth 
transistor (66), widi a second mam electrode of the fourth transistor (66) hemg coupled 
20 to the first main electrode of the second transistor (94) via a fourth resistor (65) and to 
the second mam electrode of the first transistor (74), and with a control electrode of the 
ihhrd transistor (67) being coupled to the receiver antenna (21) and to the first mductor 
(54). 

25 6. A remote control system as defined in claim 5, wherein the receiver filtering chcuit 
(26) comprises a thkd inductor (101) coupled to the first main electrode of the first 
transistor (74) and finther coupled to a parallel circuit of fifth resistor (102) and an 
eighth c^acitor (103) and to a nmeth capacitor (105) via a sixth resistor (104), which 
parallel circuit and which nmeth capacitor (105) are further coupled to the first 

30 reference terminal. 



-15- 



PHDE030243 EPP 



7. A remote control system as defined in claim 6, wherein the receiver amplifying- 
shaping circuit (27) comprises a fifHi (1 14), sixth (1 17), seventh (118) and eighth (123) 
transistor, with a control electrode of the fifth transistor (1 14) being coupled to the 
nineth capacitor (1 05) and with a second main electrode of the fiflh transistor (1 14) 
being coupled to the second reference terminal (91) via a seventh resistor (1 13) and to a 
control electrode of the sixth transistor (1 17) via an eighfih resistor (1 15) and to a 
control electrode of the seventh transistor (1 1 8) via a nineth resistor (120), and with a 
second main electrode of Ae seventh transistor (1 1 8) being coupled to a control 
electrode of the eighfli transistor (123) and to the first reference terminal via a tenth 
resistor (1 19), and with a second main electrode of the eighth transistor (123) 
constituting a data ou^ut (124) of the receiver (2) and being coupled to the second 
reference temunal (91) via an eleventh resistor (122). 

8. A remote control system as defined in claim 7, wherein the transmitter oscillating- 
amphfying circuit (12) comprises a nmth transistor (46) of which ninth transistor (46) a 
control electrode is coupled to the surfece-acoustic-wave-resonator (42) via a tenth 
capacitor (41) and lo a transmitter input cncuit (1 1) comprising a fourfli inductor (32) 
and of which ninth transistor (46) a first main electrode is coupled to the first reference 
terminal via a serial circuit of a twelfth resistor (47) and a fifth inductor (48) and of 
which ninth transistor (46) a second main electrode is coupled to the transmitter 
antenna (13). 

9. A remote control system as defined m clahn 1 , wherein the remote control system is 
ceramic-resonatorless, with the receiver (2) being surfece-acoustic-wave-resonatorless. 
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10. A remote control system as defined in claim 1, wherein each antenna (13,^1) 
conqoises aprinted antenna for shorter ranges and/or anon-printed antenna for longer 
ranges. 

5 1 1 . A remote control system as defined in claim 1 , wherein the transmitter (1) is 

ad^d to perfonn an anipUtude shift keying modulation and the receiver (2) is ad^ted 
to perfonn an amplitude shift keying demodulation. 

12. A transmitter (1) for use in a remote control system comprising the transmitter (1) 
10 and a receiver (2), which transmitter comprises 

- a transmitter oscillating-ampUfying circuit (12) comprising a surfece-acoustic- 
wave-resonator (42); and 

- a transmitter antenna (13) coupled to the transmitter oscillating-amplifying 

circuit (12). 

15 

13. A receiver (2) for use in a remote control system comprising a transmitter (1) and 
the receiver (2), which receiver (1) comprises 

- a receiver antenna (21) coiq>led to a receiver anq)lifying circuit (23) and to a 
first inductor (54); 

20 - areceiveroscillating-filteiingcircuit(24)coupledtothereceiverampUfying 
circuit (23) and comprising a second inductor (79); and 

- a receiver amplifying-shaping circuit (27) coupled to the receiver osdllating- 
filtering circuit (24) via a receiver filtering circuit (26); 

with at least one of these inductors (54,79) being variable for aligning the receiver (2). 



25 
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14. A mefhod for use in combmation with a remote control system comprising a 
transmitter (1) and a receiver (2), which transmitter (1) comprises 

- a transmitter oscillating-amplifying circuit (12) comprising a surface-acoustic- 
wave-resonator (42); and 

- a transmitter antenna (13) coupled to the transmitter oscillating-an9>lifying 
circuit (12); 

and which receiver (2) comprises 

- a receiver antenna (21) coiq>led to a receiver amplifying circuit (23) and to a 
first inductor (54); 

- a receiver osdllating-filtertng circuit (24) coupled to the receiver amplifying 
circuit (23) and comprising a seccmd inductor (79); and 

- a receiver amplifying-shaping circuit (27) coupled to the receiver oscillating- 
filtering circuit (24) via a receiver filtering circuit (26); 

with at least one of these inductors (54,79) being variable, and which method comprises 
the step of aligning the receiver (2) through varying at least one of these inductors 
(54,79). 
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ABSTELACT 
Remote control system 

Transmitters (1) of remote control systems are provided with surfece-acoustic-wave- 
resonators (42) and receivers (2) are provided with variable inductors (54,79) for 
aligning the receiver, to optimise the performance versus the costs. A receiver 
oscillating-filtering circuit (24) comprises a single transistor (74), capacitors (76,77) 
and a variable inductor (79) to create a kind of "filtering" osciUator. A receiver ripple 
rejecting circuit (25) improves the operation of the receiver oscillating-filtering circuit 
24 and of a receiver amplifying circuit (23) comprising a cascade design of two 
transistors (66,67), A receiver filtering circuit (26) between the receiver oscillatuxg- 
filtering circuit (24) and a receiver amplifying-shaping circuit (27) impx>ves the 
operation of the latter. A transmitter osdllating-amplifyiDg circuit (12) comprises a 
single power transistor (46) operating as a Colpitts oscillator. The remote control 
system avoids ceramic-resonators and chokes, and the receiver (2) avoids surfece- 
acoustic-wave-resonators. Power consun^tion is minimised. 
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